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stantial contributions to the global science and technology
enterprise. (See chapter 2.)

Significance of Developing Countries
The Steelman report pointed to India as a country where

progress was being made in the construction of new scien-
tific research laboratories and in the training of first-rate re-
searchers (Steelman 1947, vol. I, 41). It predicted that similar
developments could be anticipated in China and in Latin
America.

Today, the developed countries (primarily the United States
and Canada, Western Europe, and Japan) still account for by
far the largest fraction of the world’s R&D expenditures, with
the United States, Japan, Germany, France, and the United
Kingdom expending more than 2 percent of GDP for these
purposes. By contrast, the R&D expenditures of China, In-
dia, and Brazil, for example, are estimated to be somewhat
less than 1 percent of their GDPs. Despite their relatively
modest R&D investments, all three countries have produced
world-class scientists and engineers and have developed im-
pressive, competitive capabilities in several important areas.
Many scientists and engineers from the United States and other
developed countries have enjoyed cooperative working rela-
tions with colleagues from these and other developing coun-
tries for several years. (See chapters 2, 4, 6, and 7.)

Public Attitudes and Understanding
of Science and Technology

Although the analysis of mathematics and science educa-
tion by AAAS included in Science and Public Policy dealt
primarily with the production of professional scientists and
engineers, a section entitled “Science and General Culture”
also emphasized the importance of science education for non-
specialists. It suggested that “maintenance of the crucially
necessary supply of research talent, and integration of the
sciences into a sound ethical structure of society without which
civilization cannot survive, are both dependent upon adequate
representation of science in our educational system”(Steelman
1947, vol. IV, 113).

Today, both Science in the National Interest and Unlock-
ing Our Future emphasized the importance of public attitudes
and understanding both to the vitality of the science and en-
gineering enterprise and to the Nation, particularly since un-
derstanding many significant national issues requires some
familiarity with science and technology. It has also been rec-
ognized that the level of public understanding of adults is
strongly correlated with the adequacy of the science and math-
ematics education they receive at the primary and secondary
school levels.63 Bipartisan support is evidenced by the con-
sistently high level of NSF’s annual education and human re-
sources appropriations, $689 million in FY 1999. (See chapter
8.)

Impacts of Information Technology
Had the term “information technology” been in use in the

1940s, it might well have referred to developments in com-
munications technology—namely, radio and perhaps even
television—that had been successfully demonstrated imme-
diately before the outbreak of World War II but were not com-
mercialized until a few years later. Science—The Endless
Frontier did cite radio as one of several technologies whose
widespread commercialization occurred after the end of World
War I. It did so to suggest, by inference, that new and at that
time (1945) unimagined technologies would almost certainly
result from the applications of post-World War II research.
However, neither the Bush nor the Steelman reports specu-
lated about what those future technologies might be.

But on a personal level, Vannevar Bush foresaw the devel-
opment of what is now called the digital library. In an article
published in the Atlantic Monthly in July 1945 (the same
month that Science—The Endless Frontier was delivered to
President Truman), Bush invited his readers to …

Consider a future device for individual use, which is a sort of
mechanized private file and library. It needs a name, and to
coin one at random, “memex” will do. A memex is a device
in which an individual stores all his books, records, and com-
munications, and which is mechanized so that it may be con-
sulted with exceeding speed and flexibility. It is an enlarged
intimate supplement to his memory (Bush 1945b).

Today, information technology, based on a merging of com-
puter and communications technologies, has become ubiqui-
tous. Information technology has had an impact on virtually
all sectors of our economy and society, including the conduct
of research, as well as on our daily lives. The digital libraries
that Bush foresaw more than a half-century ago are becom-
ing a reality, even though based on very different technolo-
gies than he envisioned. Nor did he foresee the possibilities
that digital libraries separated by great spatial distances could
be linked electronically and accessed from other distant loca-
tions. (See chapter 9.)

Current Emerging Themes
As discussed in “A Program for the National Science Foun-

dation,” the NSB determined during its first year that one of
its major responsibilities would be to ensure that the condi-
tion of the U.S. (and global) science and technology enter-
prise would be monitored. Since 1972, its Indicators reports
have been the most visible manifestation of that determina-
tion. The NSB published a strategic plan in November 1998
that emphasized its commitment to Science and Engineering
Indicators as an instrument for assessing the overall health of
the enterprise and for providing a robust basis for decisionmaking
in national science and engineering policy, as well as its deter-
mination to continually improve this instrument to serve these
objectives (NSB 1998c). These reports have also provided the
Board with opportunities to point to both emerging themes and
to emphasize transmutations in the more traditional themes that
began to be evident 50 years ago.

63The widespread consensus about the importance of science and math-
ematics education at the primary, secondary, and undergraduate levels is sug-
gested by the fact that NSF’s annual budget for education and human resource
development currently exceeds $600 million.
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Among the emerging themes that the Board has identified
(NSB 1998c) as important in the first decade of the 21st cen-
tury are:

� globalization of research and education,

� access to and impacts of information technologies,

� environmental research and education,

� knowledge-based economy,

� partnerships and linkages,

� adequacy of the supply of well-trained scientists, engineers,
and science teachers,

� education as a key determinant of social and economic
progress,

� special significance of K through 12 education,

� public understanding of science and technology, and

� accountability.

Plans to address these themes are laid out in the NSB Stra-
tegic Plan (NSB 1998c). Additionally, several of these themes
have been addressed by previous NSB Statements and Occa-
sional Papers; for example:

� “Science in the International Setting” (NSB 1982),

� “In Support of Basic Research” (NSB 1993a),

� “Federal Investments in Science and Engineering” (NSB
1995),

� U.S. Science and Engineering in a Changing World (NSB
1996b),

� The Federal Role in Science and Engineering Graduate
and Postdoctoral Education (NSB 1997),

� “Failing Our Children: Implications of the Third Interna-
tional Mathematics and Science Study” (NSB 1998a),

� “Industry Trends in Research Support and Links to Public
Research” (NSB 1998b), and

� “Revised Interim Report: NSB Environmental Science and
Engineering for the 21st Century” (NSB 1999a).

The Board plans to issue additional occasional papers on
several of these issues during the next few years.
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